Background: Despite the legalization of abortion services in 2002, unsafe abortion (abortion services conducted by persons lacking necessary skill or in substandard settings or both) continues to be a public health concern in Nepal. There is a lack of national research exploring the characteristics of women who choose to have an abortion. This study assessed abortion in Nepal and its correlates using data from a nationally representative population-based cross-sectional survey. Methods: We employed data from the Nepal Demographic and Health Survey 2016. Sample selection was based on stratified two-stage cluster sampling in rural areas and three-stage sampling in urban areas. The primary outcome is report of induced abortion in the 5 years preceding the survey, as recorded in the pregnancy history. All values were weighted by sample weights to provide population-level estimates. Bivariate and multivariate logistic regressions were performed using STATA 14 considering cluster sampling design. Results: A total of 12,862 women of reproductive age (15-49 years) were interviewed. Overall, 4% (95% CI: 3.41-4.29) reported an abortion within the last 5 years (and less than 1% had had more than one abortion during that time). A higher proportion of women aged 20-34 years (5.7%), women with primary education (5.1%), women aware of abortion legalization (5.5%), and women in the richest wealth quintile (5.4%) had an abortion in the past 5 years. Compared to women aged < 20 years, women aged 20-34 years had higher odds (AOR: 5.54; 95% CI: 2.87-10.72) of having had an abortion in the past 5 years. Women with three or more living children had greater odds (AOR: 2.24; 95% CI: 1.51-3.31) of having had an abortion than women with no living children. The odds of having an abortion in the past 5 years increased with each wealth quintile, with the richest wealth quintile having almost three-fold greater odds of having had an abortion. No significant association was observed between having an abortion and the ecological zone and place of residence. Conclusion: This nationally representative study shows that abortion is associated with women's age, knowledge of abortion legality, wealth status, number of living children, and caste/ethnicity. Targeted interventions to young women, those in the poorest wealth quintile, women from Terai caste groups, and those who reside in Province 2 would be instrumental to address disproportional access to abortion services. Overall, strengthening contraceptive provision and abortion education programs would be cornerstone to improving the health of women and girls in Nepal.
Plain English summary
Unsafe abortion is one of the leading causes of maternal deaths. Many factors contribute to the high prevalence of unsafe abortion in Nepal. Despite the need, limited studies have been conducted on this subject, hence, the findings from this study will be helpful in future program planning and decision making.
This study utilized data from a nationally representative population-based cross-sectional survey to explore the association between induced abortion in Nepal and socio-demographic characteristics, economic status, and knowledge on abortion legalization. A total of 12,862 women of reproductive age were recruited in the study and information was collected using a standard questionnaire which included maternal factors, household-level variables, and community-level variables. To determine the factors associated with abortion, bivariate and multivariate logistic regressions were performed.
The study revealed that abortion was higher among women aged 20-34 compared to aged < 20 years. Compared with women with higher educational levels, women with primary-level education were more likely to have had an abortion. Similarly, women in the richest wealth quintile had a higher likelihood of having an abortion in the last 5 years when compared with those in the poorest wealth quintile. Higher likelihoods of abortion were observed among women who have knowledge of abortion legalization compared to those having no knowledge. A lower proportion of abortion was seen among women who belong to Terai Dalit, Janjatis, and Muslims.
The findings suggest the need to strengthen abortion awareness programs towards youth in the poorest wealth quintile and belonging to specific ethnic groups.
Background
Worldwide, unsafe abortion is one of the leading causes of and accounts for 7.9% of maternal deaths [1] . Twenty-five million unsafe abortions take place annually and almost all (97%) occur in developing countries [2] . Prior to the legalization of abortion in Nepal, the maternal mortality ratio (MMR) was 850 per 100,000 live births. Up to 20% of these deaths and 54% of obstetric complications were attributable to unsafe abortion [3, 4] . In Nepal, the law permits abortion up to 12 weeks of gestation on request, up to 18 weeks of gestation in cases of rape or incest, and anytime during pregnancy if the woman's physical/mental health or life is at risk or there is a fetal abnormality that is incompatible with life [5] . Nepal's abortion policy and service implementation, along with efforts to strengthen antenatal care, emergency obstetrics, and family planning care, have contributed to its impressive 72% reduction in MMR from 850 to an estimated 239 per 100,000 live births between 1991 and 2016 [6] . However, a significant decline is still needed to improve women's health outcomes and to increase progress toward the Sustainable Development Goals [7] . Despite the liberal abortion law and availability of safe abortion services, unsafe abortion remains a public health concern in Nepal.
Unsafe abortion, defined as termination of an unwanted pregnancy by people lacking the necessary skills or in an environment lacking minimal medical standards or both [2] , is the third leading cause of maternal mortality in Nepal, accounting for 7% of maternal deaths [8] .
Of an estimated 323,000 abortions performed in Nepal in 2014, only 42% were provided by trained providers in government approved health facilities, and the remaining 58% were considered unsafe [9] . Many factors contribute to the high incidence of unsafe abortion in Nepal. One of the major factors is limited knowledge about the availability of abortion services. According to the Nepal Demographic Health Survey (NDHS) 2016, only 41% of women said they think abortion is legal in Nepal, just a 3% increase from 2011 [10] . Additionally, detailed knowledge of the abortion law and knowledge of where to access safe abortion care is poor [11, 12] . Many socio-cultural barriers and structural factors such as social stigma, limited availability of abortion services, poor quality of abortion services, and economic costs associated with abortion services also restrict women's access to safe abortion care [13] [14] [15] [16] [17] .
Although prior studies have explored the association between abortion and other correlates in Nepal, they were mostly limited to a single geographic region, most often from the capital city, Kathmandu, where service access is easy unlike rest of country and socio-economic context is distinct [14, 18] . As a result, the findings from these studies may not be sufficient to represent the entire population. Additionally, there are gaps in the current body of knowledge that explores the correlates of abortion with socio-demographic characteristics, knowledge on legality of abortion, and sex of youngest living child. This study explores correlates of abortion to consider whether Nepali women have equitable access to abortion care.
Many barriers prevent Nepali women from accessing safe abortion services [19, 20] . This often results in women resorting to unsafe abortion and bearing the risk of morbidity/mortality associated with unsafe services [21] . These women are also at a higher risk of having unwanted births [22] . These barriers are multifactorial, including both client-related factors, such as a lack of awareness on abortion legality including legal conditions and availability of services, low economic status, fear of stigma/discrimination, and health system factors, such as poor coverage of health facilities and limited trained providers, especially in rural and hard to reach areas [17, 23] .
Both client-and system-related barriers contribute to increased inequality in the utilization of safe abortion services in Nepal.
Methods

Data source
This study uses data from the NDHS 2016. A detailed description of the NDHS 2016 methodology and sampling has been described elsewhere [10] . In brief, the sample selection was based on stratified two-stage cluster sampling in rural areas and three-stage sampling in urban areas. First, 383 primary sampling units (wards) were selected with probability proportional to ward size. Subsequently, a fixed number of 30 households per cluster were selected with an equal probability systematic selection. Interviews were completed for 11,040 households, with a response rate of 98.5%. In the interviewed households, 13,089 women of reproductive age (15-49 years) were identified for interviews, and interviews were completed with 12,862 women for a 98.3% response rate [12] .
Variables
The primary outcome of interest was report of an induced abortion in the 5 years preceding the survey. A detailed pregnancy history was collected from women of reproductive age and pregnancy outcomes were categorized as abortion, delivery, miscarriage, or stillbirth, as per the woman's report. A dichotomous variable was created based on whether any pregnancy ended in an induced abortion within the previous 5 years. To confirm whether the abortion was induced or not, the question was phrased as "Did you or someone else do something to end this pregnancy?" Of the 12,862 women of reproductive age included in the sample, 492 reported 567 pregnancies ending in induced abortion in the last 5 years.
The questionnaire included the following explanatory variables: maternal factors (e.g., age and education), household-level variables (e.g., caste/ethnic group and wealth quintile), and community-level variables (e.g., urban/rural residence, province, and ecological zone). Politically, the country was divided into seven provinces in 2015. The provinces are yet to get their names and are not at an equal level of socio-economic context, including the access to health facilities and care. The method used to compute the wealth index is described in the NHDS 2016 report [10] . In brief, it was derived using principal component analysis, which included information on the number and kinds of consumer goods, such as owning a bicycle or car, and housing characteristics, such as source of drinking water and availability of toilet facilities. Additionally, the number of living children and number of living boy children were included in this analysis. The living boy child variable was created from the birth order questionnaire related to child's sex and child's survival status. Knowledge of abortion legality was also used as a predictor variable.
Statistical analysis
All analyses were performed using STATA 14. Reported values were weighted by sample weights to provide population estimates. Chi-square tests were used to measure the association between the predictor variables and abortion in the last 5 years and adjusted for the survey design, including clustering and urban/rural stratification.
Bivariate logistic regression was used to calculate the unadjusted association of abortion in the last 5 years with each predictor variable. In the adjusted model, multivariate logistic regression analysis was used to present the adjusted odds ratio of having had an abortion in the last 5 years with the predictor variables controlling for other potential confounders. All analyses took into account the complex survey design. A p-value less than 0.05 was considered statistically significant. Table 1 presents the number of abortions women of reproductive age had in the last 5 years. Overall, 4% (95% CI: 3.41-4.29) had had an induced abortion in the last 5 years, with less than 1% having had more than one induced abortion (data not shown in the table). Higher proportions of induced abortion were observed among women who were aged 20-34 years (5.7%) compared to women aged below 20 years and 35-49 years, had primary level education (5.1%), were from the richest wealth quintile (5.4%), had one living male child already (5.5%), and knew abortion is legal (5.5%). The lowest proportions were observed among women who reside in Province 2 (2.4%) and belong to specific ethnic groups (Terai Dalit (2.1%), Terai Janajati (1.6%), and Muslims (2.4%)). No significant differences in induced abortion were observed by place of residence or ecological zone. Table 2 presents the unadjusted and adjusted odds ratios (AORs) of women of reproductive age who have had an induced abortion in the last 5 years associated with selected background characteristics. The AOR of induced abortion was significantly higher among women aged 20-34 years (AOR: 5.54; 95% CI: 2.87-10.72) compared to women aged < 20 years and among women educated through primary level only (AOR: 1.35; 95% CI: 1.02-1.79) compared to women having no education. Likewise, compared to women who reside in Province 1, higher odds of induced abortion were observed among women who reside in Province 4 (AOR: 1.56; 95% CI: 1.04-2.34), Province 5 (AOR: 1.66; 95% CI: 1.11-2.49), Province 6 (AOR: 2.10; 95% CI: 1.30-3.39) and Province 7 (AOR: 1.75; 95% CI: 1.14-2.69).
Results
Moreover, women in the richest wealth quintile had almost three times the odds of having had an induced abortion in the last 5 years (AOR: 2.80; 95% CI: 1.79-4.39) when compared with those in the poorest wealth quintile, and the odds of induced abortion increased with each category in wealth quintile. Higher odds of induced abortion were observed among women who have knowledge about abortion legalization (AOR: 2.28, 95% CI: 1.77-2.94) compared to those who think abortion is not legal in Nepal. Also, a strong association was observed among the number of living children and an induced abortion in the last 5 years. Women with a higher number of living children had higher odds of seeking induced abortion services. Compared to those having no living boy child, women having one living boy child had higher odds of seeking induced abortion services (AOR: 1.50, 95% CI: 1.07-2.09). However, no association was observed between induced abortion services and those having two or more than two living male children. 
Discussion
This sub-analysis of data yielded by a nationally representative survey assesses induced abortion among women of reproductive age and its correlates. Overall, less than 4% of women of reproductive age had an induced abortion in the 5 years preceding the survey, and less than 1% had more than one induced abortion. The study found that the proportion of women who reported an induced abortion varied greatly by socio-demographic characteristics, economic status, and knowledge on abortion legalization. Women aged 20-34 years, urban dwellers, residents of Province 6, those in the richest wealth quintile, and women who know abortion is legal were more likely to have had an abortion in the last 5 years. Additionally, the highest proportion of women who reported an induced abortion was observed among Hill Dalits, whereas the lowest proportions were among ethnic communities of Terai, Janjati, Dalits, and Muslims. We found that induced abortion was highest among the age group 20-34 years. However, there is not a specific pattern in abortion by age as previously observed in other countries. A study from Sweden reported a U-shaped pattern with age (that is, it is highest for the youngest and for oldest age groups). A study from Tehran found that abortion rates peaked among those aged 20-34 years, which is consistent with this study [24, 25] . A possible reason is that women aged 20-34 years are generally engaged in work and do not want child bearing to conflict with their career growth [26] . Despite frequent media reports that induced abortion is being used as a contraceptive method in Nepal and that a considerable proportion of women are having multiple induced abortions, the evidence from our study does not show this. Our findings show that less than 4% of women of reproductive age had an induced abortion in the last 5 years and that far fewer (less than 1%) had more than one induced abortion. Moreover, among women who had had an induced abortion in the last 5 years, only 13% reported multiple abortions.
Evidence from elsewhere suggests that women whose youngest living child is female are more likely to seek an induced abortion, thus linking induced abortion service with sex selection [27, 28] . Although 6.5% of respondents interviewed in the Nepal 2016 Demographic Health Survey reported sex of the child as their reason for an induced abortion [10] , no statistical association was observed between induced abortion in the last 5 years and those who don't have a living boy child. In fact, the likelihood of seeking abortion services was significantly higher among those who had at least one living boy child. The findings might infer either the tendency to have both son and daughter in the family or the likelihood of seeking induced abortion services due to unintended pregnancies. This study revealed a strong association between induced abortion and number of living children. This implies women who have achieved desired fertility but conceived due to non-use or inconsistent use of contraceptives or those who experienced contraceptive failure resort to abortion services. Similar associations were reported in other studies [14, 29] .
The overall disparities in induced abortion utilization in relation to different socio-economic strata should be considered in the context of health inequities in Nepal and why certain groups are left behind in utilizing health care services [30] . There is a gap in health service utilization based on ethnicity, wealth status, education status, ecology, place of residence and provinces [31, 32] . The province level disparities may be attributed to poor health infrastructure, disparities in wealth status and caste/ethnicity make up of the provinces. Moreover, provincial-level disparities are of importance as Nepal has recently transitioned to a new federal structure with seven provinces, and our paper provides province-wise data that can help to roll out safe abortion programs at the province level. This study also revealed a positive association between wealth quintile and induced abortion [33] . Wealth status determines the purchasing capacity for health care services, and at the time the 2016 NDHS survey was conducted, abortion care services were not free of charge and poor women may have faced cost barriers. Beside procedure cost, other indirect costs such as transportation might impede women as abortion care services are not widely accessible throughout Nepal [17] . There was also substantial ethnic variation in induced abortion utilization. Muslims and Terai Dalits had significantly lower odds of having had an induced abortion even though their unmet need for family planning is high [30] , suggesting that these groups lack access to reproductive health services more broadly. Similar to other reproductive health services, women's autonomy, awareness, cultural and religious beliefs, and cost can be potential factors that lead to lower rates of induced abortion among these groups [34] [35] [36] .
The strength of this study is that it is based on a large, nationally representative sample consisting of both urban and rural populations, with a high response rate of 98%. However, the study's findings should be viewed in light of its limitations. As with other cross-sectional studies, a causal relationship cannot be established. In addition, another limitation is the sensitive nature of the primary outcome of induced abortion, which might have led to it being under reported [37] . To minimize this, the questionnaire was designed in such a way to account for all pregnancies and the outcome of each pregnancy. Confidentiality and anonymity of the responses were assured to respondents throughout the survey.
Conclusions
The findings of this study help fill the evidence gap on induced abortion and its correlates in Nepal. We found that abortion utilization is correlated with women's age, knowledge on abortion legalization, wealth status, number of living children, and ethnicity. We recommend that the health system and administrators put extra effort into strengthening contraceptive provision and abortion education programs, and to improving access to abortion services for disadvantaged groups. In addition, we recommend further study to explore the reasons behind the ethnic variations in induced abortion in Nepal.
